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In collaboration with Professor Hiroshi Kimura (Tokyo Institute of Technology,
Bioscience and Biotechnology Science Institute of Bioscience and Biotechnology), we have
been working on the preparation of antibodies with high chromosome
immunoprecipitation efficiency essential for "small scale ChIP-seq". We also try to
optimize the condition to solubilize chromosome. Mouse monoclonal antibody was
prepared for almost all types of basic epigenetic marks including H3K4me3, H3K4mel,
H3K27ac, H3K27me3, H2AX, H3K9Ac, H3K9me2, H3K9me3, RNA polymerases, and so
on. All antibodies show immunoprecipitation efficiencies higher than of 10% or more,
thus the basic epigenetic antibodies set for "small scale ChIP-seq" was obtained.
Furthermore, by optimizing conditions for chromosome fragmentation, solubilization,
immunoprecipitation, DNA purification process and library preparation process we
finally establish the protocol for successful ChIP-seq from 1,000 cells. We also establish
single cell ChIP-seq protocol by labeling antibody with oligonucleotide that can target
transposase (ChILT-seq ; chromatin integration labeling technology) to the sites nearby
protein binding sites.

For the research supporting project, we distribute the above antibodies and protocols
on request. Direct instruction by inviting researchers to our laboratory was also done.
For some samples we carried out whole process of ChIP-seq. In total, 214 sample
preparations and data analyses from 12 laboratories were conducted. For data analysis,
we modified DROMPA (DRaw and Observe Multiple enrichment Profiles and Annotation)
developed by our laboratory. Especially, we established and applied quantitative ChIP-
seq protocols for the fair comparison of various ChIP-seq profiles. In this protocol, equal
amounts of genomic DNA from different species is added as a reference to eliminate noise
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signals (so called spike in ChIP-seq), i.e. by using the read numbers of different species
for normalization. By using this method it became possible to perform more quantitative

analysis even on samples with variations due to technical factors.
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